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INTRODUCTION

A number of interior coatings had been investigated by Frankford
Arsenal for efficiency in reducing burn-through erosion. During August
1972, Frankford Arsenal successfully demonstrated the feasibility of
aluminum cartridge cases in high performance small caliber ammunition.
It had been shown? that a gas path through the wall of an aluminum case,
through which propellant gas can flow during the internal ballistio
cycle, is a precursor to the burn-through phenomenon. Severe erosion
of the case occurs during the burn-through and is accompanied by a
large flash next to the breech of the test weapon. The effort in this
report was conducted by Thiokol Chemical Corporation during 8 August
1972 to 28 February 1973.

Six coatings were investigated for their efficiency in reducing
burn-through erosicn. Of these, the 45B3 NASA Intumescent Coating,
RTV 734 (Dow~Corning), and a core paste, Red Grip, had been shown to .
be most effective. The reduction of the burn-through phenomenon was
considered to be of value since it might give clues to improved coating
formulations. Properties of coatings which were considered to be of
importance were:

1, Toughness (tear strength)
2. Thermal stability

3. Elastomeric character

4. Insulation capacity

The six lots of cartridges prepared and submitted under this pro-
gram are listed in the following section with their formulations and
results tabulated and discussed in turn.

Prior to this program, the general capability to effectively coat
cartridge cases had been demonstrated by submission of a series of
gamples prepared by the Thiokol Corporation, using NASA's 45B3 formula-
tion. Results are tabulated in the appendix to this report.

EXPERIMENTAL WORK

To simulate case damage that could occur as a result of field use,

lReed E. Donnard and Thomas J. Hennessy, "Aluminum Cartridge Case Fea-
sibility Study using the M16Al Rifle with the 5.56mm Ball Ammunition as
the Test Vehicle," Frankford Arsenal, Report No. R-2065, November 1972

- ’ 1% 159

2Ww. H. Squire and Reed E. Donnard, "An Analysis of 5.56mm Al\minumcf
Cartridge Case Burn-Through Phenomenon," Frankford Arsenal, No. AD750379,
1972
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the outside surface of the cases were grooved longitudinally with a
rectangular groove 0.0145 inch wide, 0.007 inch deep, and 0.875 inch

long.3

Dimensions of case coating thicknesses and groove location were
determined at points indicated in Figure 1.

0.875

Y
-

Figure 1. Location Points

3reed E. Donnard and Leonard Skochko, "Induced-Failure Test Procedure
For Aluminum Alloy Cartridge Cases," Frankford Arsenal Report No. 6019,
June 1971.
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Formulation A (Interior)

Component Parts by Weight (qg)
Graphite 39.0
Polysulfide Binder 26.0
Methyl Ethyl Ketone 35.0

This formulation was selected in order to evaluate the effect of
graphite with respect to thermal stability and insulation capability.
Graphite has been used extensively in rocket motor nozzles. The
binder was that used in NASA's 45B3 Intumescent coating:

LP-3 Polysulfide 45.5

EPON 828 Epoxy Resin 45.5

DMP-30 2, 4, 6-Tri(dimethylamino- 9.0
methyl) phenol

Methyl ethyl ketone was used to dissolve the components and to facili-
tate application which was accomplished by a fill and drain procedure.
This allows excess material to drain through primer vent hole.

A review of the test data (Table [) and Figure 2 resulted in the
following observations:

a. A polysulfide coating cured with an epoxide and
applied at a 6-7 grain level in methyl ethyl
ketone by a fill and drain procedure is not
effective in preventing case burn-through.

b. Failure may have been due to solvent occlusion
by the formulation - weights were taken only
after cure and not before.

LOT 2

Formulation B (Interior) - Red Grip Jiller in RTV 734

The Red Grip Filler was obtained from Red Grip Core Paste
(Pennsylvania Foundry, Phila., PA 19124) by washing out the water
it contained with acetone and air drying the solids which remained.
Methylene chloride was used as a carrier and a fill and drain pro-
cedure was utilized to arrive at the desired weight.
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This formulation was examined because it had been shown that both
individual components were effective. Tabular data (Table II) and v
Figure 3 indicate too great a variation in results. This was very
likely due to the fact that it was not possible to apply a uniform
coating from a suspension. .

LOT 3

Formulation C (Exterior) - One coat of Dow-Corning 1200 Primer - Four
coats of RTV 734 (10 percent in methylene chloride)

Previous tests at Frankford Arsenal had shown that exterior
coatings such as tapes and interior coatings such as RTV 734 were
effective in eliminating case burn-through. The cases in this lot
were primed with Dow-Corning Primer 1200. This was followed by four
coats of RTV 734 at a 10 percent level in methylene chloride. These
applications resulted in a tight fit in the chamber of the test weapon.
The application on the exterior of the cases was not effective as in-~
dicated by tabular data (Table III) and Figure 4. An examination of
fired cases containing an interior coating RTV 734 indicated that the
material was forced into and partiaZly out of the test groove and
apparently was sufficiently tough to prevent the escape of gases.
This property apparently is not effective when RTV 734 is placed on
the outside of the case.

10T 4

Formulation D (Exterior) - Six applications of DuPont RK-692

DuPont's "Pyre-M.L." varnish, RK-692, was selected because of its
excellent thermal stability. Its expected life at 150°C is over 1000
hours (DuPont Product Bulletin). It is an aromatic polyimide dissolved
in xylene and N-methyl pyrrolidinone at a 15 percent level. The sol- '
vents must be removed at lower temperatures (100-150°C) before the

4Leonard Skochko, Marvin Fosenbaum and Reed E. Donnard, "Aluminum ’
Cartridge Case Concepts Task ~ Work Summary," Frankford Arsenal
Report No. R-3001, March 1974, No. AD9207126

PTG T I A ST R g G W AW i R 0

=t



AW ZAZ SZ0Nnunom

uoIsoay

uoIso1a Apoq [TeUS =

UcTS019 2n00a8 1030VIIXD puer ‘wra ‘Apog afie
T I T

ased aTdues pauoiildsg

nanmn

e

S
UOTIS0I3 ou = N
1

6°S 0Z1
sjaeds 90z¢ N 4 z8°y 66 611 |
s)aedg LETE G €T L8°Y Z°9 811
- 860€ S €T 09°% 0°9 111
- SotE 072 oy Y 0°9 911 ,
@3ae] LY1g S ee Sty 6°S S1L
- th6¢ 0°2¢ 86°¢ L°L VARS M
syaedg 901¢ S €T o€y 29 €11
- 2962 0°22 €8°¢ Lt Z1L “
yseTqd yoaaig T (sd3y” ENEAET quraTg uT Iy3TeM “ON ,
£3100TR2A 38aeyn SsoT IyStay 3utieon 9sE) !

*sutead ur siySiom IV

Towrad THV4 ‘IdTING £6TK “7689% 30T ‘948 OM
¢L-%-01

*@anpadoad ureap pue TITJ £q IoTraajur uo pariddy

I19T11Bd SPTIOTYD JUITAYII

(14 197113 drag pay
08 VAN WA :
(3) y81oM £q s3ieg juauodwo)

Z 307 3O saInsay 3ISIL
*II I19VL

. B e

!
i
taueriadoayg '
:23eQ 1891
tuorjeor1ddy

:g uoIleynuiog

AR e B, R it i PR . ey R BRI



I9TTYd dTad pay g/-Al¥ :d uorleTnmiogy ¢ 3Ind1g m

CL-%-01 :3dlva 1sil ¢ 101

o
-
611 81l L1 91L €1L Z1L
Y
i
w Ly ¥4
- m“




uoIsoiy

*UOTS0Id 240018 1030eIIX2 pue Wl ‘Apoq IBIeT = 7

9seo aTdweg - 8zl

= 29°0 L7l

= 9%°0 921

“ZZ1 PUB JZ1 Y3ITM SITNS31 JO 9SNEIIQ pPalIsal 10N - 9%°0 czZl

- LL°0 %L

= ¢9°0 (XA

981e1 9z2¢ 0°L2 16°0 LL°O [AA

93aen €0c¢ 0° L2 %6°0 9%°0 171
—yseid CHR USTeN “BuTiTd OT ~3USTeR "oR
yooaixg L3T100T3A a8aeyy ssoT IYSToM 3urieon ase)

‘sutea8 ur siySyem IV

a2owrad T9Vd ‘ISTING €6IH “T689% I0T ‘98 DM
¢L-T-11

*@2anjsyom dofaaydsowie YITM Inoy duo
paand yoes (ISPTIoTY> suardyiam uf 3Juadaad Q) €7 ALY SIBOD
I0TI23X2 INOj uayl ‘aawmiag QQZ[ SuTuio)-mog IBOD I10TIIIX2 3UQ

€ 307 jo s3nsay 13IS’]
‘II1 J19Vy

:3ueytadoag
t93eq 31891

(&S]

uor3efnmiog

11




v
b
0

9E€L-AL¥ 10F123IXF :D UoYIeTnWIOy 4 SaInBIJ

¢L-T-11 :3d1lva Is3l t# 101

(QIV13-NN)
L XA A [AAA | ¥4 9

12

stk b it o

wim )
La

£
e

4

e N

FECRANL L S ST




-y

Tem A

N TR E Y

i~

-*

temperature is elevated to accomplish the actual cure. Six applica-

tions were necessary to provide a tight fit in the chamber of a test

gun, the greatest amount appearing to adhere during the first data of
the test firings (Table IV) and the photographs (Figure 5) indicates

that good results were obtained.

Formulation E (Exterior) - Two applications of RK--692

Only two coats of RK-692 were applied to the cartridges of this
lot, and a tight fit occurred in the chamber of the test piece. The
diameter of the cartridges may have been slightly greater than those
used in lot 4. The primer vents in this case were filled with clay
and this was covered in turn with RTV 734 to prevent the RK-692 from
entering them.

Test results indicated by Table V and photographs (Figure 6)
showed that results were completely unsatisfactory. An apparent con-~
clusion is that a tight fit was not obtained in the test weapon. It
was the tight fit which constrained the rounds of Lot 4 during firing
and prevented rupture. It must be concluded that external coating is
not feasible for field use because wear of the chamber could result
in a poor fit of the cartridges.

The precautions taken with the primer vent holes were not adequate
to exclude traces of the coating, again causing loose primers.

LOT 6
Formulation F (Interior)
Component Parts by weight (g)
Lp-32 77.3
C5500 paste 13.6
Thermax 9.1

Lot 1 polysulfide coatings had been cured with an epoxide in the
presence of an amine catalyst. The 38 mil gumstock prepared for this

13
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lot was cured with C5500 paste which is composed of lead peroxide with
an inhibitor. The use of undiluted lead peroxide results in a very
rapid cure.

Rectangles of the gumstock 9/16 inch wide and of a length equal
to the circumference of the case were inserted into the cases and
positioned with forceps. No adhesive was applied. The positioning
was not complete as was evidenced by X-rays taken at Frankford Arsenal
(Figure 7). Test results (Table VI) and photographs indicated that
this technique was very effective when the inserts were positioned
correctly. The insert in Case T43 was in the best position, those in
Cases 45 and 46, while not positioned well, did adequately cover the
interior under the test groove. Observation of the fired rounds
showed that the polysulfide was forced out into the test groove as was
RTV 734.

The test results indicate that this polysulfide formulation is
effective in preventing erosive burn-through at the level tested

(6 grains). An advantage of this formulation is its cost (0.96/1b)
as compared to RTV ($4.50/1b).

Results obtained with Lot 5 as compared to those obtained with
Lot 1 may have been due to:

a. The type of cure used with the polysulfide

b. The solvent application used with Formulation A

Lot 7

Formulation G (Interior)

The polysulfide formulation in Cases 50-53 was the same as used
in Cases 43~49 but was not filled with Thermax filler. The formulation
wss weighed into the cases and they were spun at such a speed as to
properly position the liner and cured under a heat lamp for 12 hours.
The test data (Table VII) and Figure 8 indicate that this procedure
was partially effective.

The use of Thermax filler and a mixing head for the polysulfide
and curative (to considerably reduce cure time) could provide results
similar to those obtained with Formulation F.

18
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Polysulfide - C5500 Paste - Thermax

Polysulfide - C5500 Paste

Formulation F

Figure 8.

Formulation G
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Lot 8

Qualification Effort

v The interior of a series of 5.56mm cartridge cases was lined with
the NASA 45B3 Intumescent Coating, The composition of the NASA formu-
lation follows:

Component Parts by Weight (g)

Part A: LP-3 Polysulfide 14,1

Ammonium salt of 57.0

4-nitroaniline-~2-

sulfonic acid

Methyl Ethyl Ketone 28.9
Part B: Shell 828 Epoxide Resin 14,1

Toluene 4.7
Part C: Tri (dimethylamino 2.8

methyl) phenol

Toluene 2.8

Results of test firings are shown in Table VIII and in Figures 9
through 13. Eight grains of the coating appear to be necessary to
prevent burn-through.

CONCLUSIONS
»

The most effective coating was a sheet of a proprietary formula-
tion, composed of a polysulfide which was cured with an oxidizing
curative, and contained Thermax as a filler, A similar formulation
containing no Thermax and cured in the cases while they were rotated
was found to be less effective, Little improvement was noted when
the polysulfide was cured with an epoxide and applied in a solvent.

A combination of two candidates which had been shown to be effec-
tive was examined. These were the filler contained in Red Grip Core
Paste and RTV~734, The combination was applied in methylene chloride
solvent. Results were not satisfartory.

The silicone RIV-734 was applied externally but found to be in-
effective, RK-692 polyimide varnish (DuPont) as an external coating
- was effective only when a tight fit was obtained in the test weapon,
It was concluded that such an external coating is not feasible for
field use because wear of the chamber could result in a poor fit for
the cartridge.
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Results of a qualification effort are included in Table VIII
This involved the application of the NASA Intumescent Coating 45B3.
It appeared that at least eight grains per cartridge of this coating
were necessary to be effective,

The promising results obtained with the polysulfide sheeting
indicate that this approach should be explored further, One pro-
cedure would be to cure the polysulfide in the form of cylinders
which could be inserted into the cartridge cases.

RECOMMENDATIONS

In 1ight of the effectiveness demonstrated by the case coatings
tested, it is recommended that:

1, The concept of utilizing interior cartridge case coatings to
prevent the occurrance of burn-through be further explored,

2, The Polysulfide Sheeting formulation, the most effective
material tested, be further tested and evaluated,

3, The NASA 45B3 Intumescent Coating based on its effectiveness
as tested, be also further investigated.
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TABLE VII1,
Test Results of Qualification Lot

! Formulation: NASA 45B3
Application: Fill and drain, interior coating
Test Dates: 3-17-72 and 3-27-72
13 Propellant: WC 486, Lot 46892, M193 bullet, FA4l primer

All weights in grainms.

Results
Case No. Coating Weight Los3s Charge Velocity Breech
(Rd) Weight in Firing Weight (fps) Flash Erosion
i
i 13 2.85 1.44 - 3175 Large L
14 2.82 1.34 ’ - 3159 Large M
17 3.16 1.33 - 3216 Large M
i 21 3.29 1.78 - 3163 Large M
15 3.81 1.21 - 3137 Medium M
16 3.82 0.90 - 3260 Small S
i8 3.78 1.56 - 3153 Large L
19 3.95 1.16 - 3158 Large M
22 3.70 1.58 - 3158 Large L
1 4.47 1.19 - 3100 Small S
9 4.50 1.46 - 3097 Small M
10 4.73 0.88 - 3111 Large M
11 5.20 1.17 - 3101 Small S
23 5.19 1.31 - 3127 Large L
29 6.66 1.09 24.0 3145 None M
i 30 7.53 1.17 23.0 3040 None N
31 7.25 1.15 24.0 3148 None S
34 7.67 1.24 23.4 3068 Large M
37 7.47 1.17 23.3 3124 Large M
39 6.50 1.29 24,2 - Large L
50 6.79 0.96 24.0 3120 l.arge L
51 6.13 0.95 24.4 3205 None N
25 8.11 1.10 23.1 3039 None N
26 8.35 1.04 23.0 3047 None N
27 8.11 1.05 23.1 3029 None N
28 8.46 1.11 23.0 3031 None N
33 8.57 1.13 22.8 3034 None S
4 36 8.60 1.38 22.8 3031 None S
38 8.31 1.18 23.0 3009 Medium S
. N = no erosion &

L = large body, rim anﬁ extractor groove erosion
M = moderate body and rim erosion
S = small body erosion

25




12-aQd

(sureal ¢) ggcy Burleo) juadsauwniuy ¢ 3aAnITJg

L y1-0¥

T.5.8°0 X ,,/00°0 X M, S%I0°0 - 3A001H
€496% - 3uy3ieo) 3JusOSOdUMIU]T
(828 ¢°9Z) Z689%—IV 9%8-OM
ase) wmgG° G

€1-my

26

|
m
|
|




(surea8d #) ¢gcy Burieo) juadssuniul Q[ 2an3dryg

Ze-qd 61-qd 81-qd 91-¥ S1-y

: & ;
) _
% 3

T uS[8°0 X @Q,L00°0 X M,,S%¥I0°0 - 9A0019H
€4Sy - 3urieo) 3uladsaumniuy

(538 §/°S7) 26897~V 9%8-OM |
988D Wm9G* G _

27

e e

G gy e o

B vty RIS R e % S - R ” . - s




6
¢
*

(suread ¢) gdsy SBurieo) Juladssmwmauy -] 2anIEg
4
&
i
£Z-ay 11-ay o1-qd 6-a¥ 1-a
5
=
b
] o
2 g
. %
_ =
Y %
¥
' 2
- ¥
i
T .$48°0 X Q,,L00°0 X M,S%10°0 - @A0019H
€4Sy - 8uyivwo) jJuadsswnjuy £
(518 0°SZ) Z689%-"IV 9%8-0M ,
98V) Wm9C° ¢




P S 2

15-qd

(suread ;°9) ¢gsy Burleo) Juadsswnjuy -z 2Indrg

paar3-un

oS-y 6E-@d LE-@Y 7t -ay 1t-qd

wS${8°0 X Q,,,00'0 X M,S%10°0 - @A0019H
€4Sy - Surjivo) Juadsswnluy
26899~TV 9%8-OM
98e) wWg9gC“¢C

62-Qd

29




(suread ¢-°g) gdsy Suraeon julddsauwniuy g1 2andrg

paay3-ug 3

"

¥

8t -ay 9€ -ay £€-aQy 8¢-aQy {2~ 9Z-md ST-m

y [
L
» : |

T uSL8°0 X @,,L00°0 X M,SHT0°0 - 2Aco1D i
€4Sy - 8urleo) jusosaumiuj
2689Y=TV 9%8-0M
9se) umgg ¢

30
T T BB R N S NP N

i




L

!

e a——- e s i s

DISTRIBUTION

Commander

U.S. Army Materiel Command
5001 Eisenhower Avenue
Alexandria, VA 22304

2 Attn: AMCDL-CS,
Chief Scientist

1 Attn: AMCDL,
Deputy for Laboratories

1 Attn: AMCRD,
Deputy Director for Plans

1 Attn: AMCRD-F,
Air Systems Division

1 Attn: AMCRD-E,
Engineering Division

1 Attn: AMCRD-I,
Foreign Science & Tech
Division

1L Attn: AMCRD-J,
Individual Soldier Division

1 Attn: AMCRD-M,
Migsile Systems Division

1 Attn: AMCRD-TC,
Mr. L. Croan, Bldg T-7
Research Division

1 Attn: AMCRD-G,
Surface Systems Division

1 Attn: AMCRD-U,
Test & Evaluation Division

1 Attn: AMCRD-W,
Weapons Munitions Systems
Division

Commander

U.S. Naval Ordnance Laboratory
Attn: Code WM

Silver Spring, MD 20910

31

Commander
U.S. Army Armament Command
Rock Island, IL 61201

1 Attn: AMSAR-RDM,
Systems Development
Division, Chemical &
Nuclear

1 Attn: AMSAR-RDS,
Engineering Support
Division

1 Attn: AMSAR-RDT,
Concepts & Technology
Division

1 Attn: AMCPM-SA,
Selected Ammunition

2 Attn: AMCPM-VRF,
Vehicle Rapid Fire
System Division

1 Attn: AMSAR-LMC
USMC Liaison Officer

1 Attn: Systems Development
Division, Conventional
Ammunition

1 Attn: Manufacturing Engineering
Division

1 Attn: Munitions Reliability
Systems Division

1 Attn: AMSAR-ASF,
Field Service Division

1 Attn: AMSAR-RD,
Director, Research
Development & Engineering
Directorate

1 Attn: AMSAR-RDF,
Mr. Chesnov




Commander

U.S. Army Picatinny Arsenal
Dover, NJ 07801

2 Attn: SARPA,

Scientific & Technical
Information Branch

1 Attn: SARPA,

Technical Director
1 Attn: SARPA-AD-DA3,

Mr. Resiman

ACT Coordinator

1 Attn: SARPA-D,
Director, Ammunition

Engineering Directorate

SARPA-DD,
Chief, Ammunition
Development Division

1 Attn:

1 Attn: SARPA-DP,
Chief, Munitions

Engineering Directorate

SARPA-DF,
Chief, Fuze Research &
Engineering Division

1 Attn:

1 Attn: SARPA-V,

Director, Feltman
Research Laboratories
1 Attn: SARPA-VP,
Chief, Material

Engineering Laboratories

Commander
U.S. Army Test & Evaluation Command
Aberdeen Proving Ground, MD 21005

1 Attn: STEAP-DS-TU,
Mr. W. Pless

1 Attn: STEAP-MI-TI,
Mr. Hines

32

Commander
A.F. Armament Laboratories
Attn: DLOS ]
Eglin AFB, FL 32542
Commander
U.S. Army Hill Air Force Base
Attn: R. Hamilton
Ogden, UT
Commander
U.S. Army Missile Command
Huntsville, AL 35809 -
1 Attn: Doc & Tech Info Branch
1 Attn: AMSMI-RSM

Mr. E. Wheelahan
Commander

U.S. Army Aviation Materiel Command
P.0. Box 209, Main Office
St. Louis, MO 63166

1 Attn: Technical Info Division

1 Attn: Small Arms Systems Agency

Commander

Rocky Mountain Arsenal

Attn: Technical Information Division
Denver, CO 80240 g

Commander

Naval Weapons Center
Attn: Mr, P, Miller
China Lake, CA 93555

Commander

Aeronautical Systems Division
Attn: Technical Info Division
Wright-Patterson AFB

Dayton, Ohio 45433

i T P T 7 B T T Y N M A PR A R W I I 0 R Y2 2 e T T S R WA T T ¢ ERUELIY S B WL IL K 3 :P“

SRR W



Office Chief of Research &
Development
Department of the Army
Attn: DARD-ARP-T,
Dr. Thomas Sullivan
Washington, DC 20315

Advanced Research & Technology
Division

Department of Defense

Washington, DC 20301

Commander

Air Research & Development
Command

Andrews Ailr Force Base

Attn: RDRAA

Washington, DC 20025

Director
National Bureau of Standards
Washington, DC 20025

National Academy of Science
Materials Advisory Board
Attn: Dr. J. R. Lane

2101 Constitution Avenue, N.W.
Washington, DC 20418

National Aeronautics & Space
Administration

Attn: Code RRM

Federal Building #10

Washington, DC 20456

Office of Naval Research
Department of the Navy
Attn: Code 423
Washington, DC 20025

Chief

Bureau of Ships
Department of the Navy
Attn: Code 343
Washington, DC 20360

Chief
Bureau of Aeronautics

Department of the Navy
Washington, DC 20360

Federal Aviation Administration
800 Independence Avenue, S.W.
Attn: Admin Standard Division
Washington, DC 20590

Director

Advanced Research Projects
Agency

Department of Defense

Washington, DC 20301

Commander

Harry Diamond Laboratories
Attn: AMXDO-TIB
Washington, DC 20438

Commander

Naval Air Systems Command

Attn: AIR 52031A, Mr. R. Schmidt
Washington, DC 20360

Director

Air Force Materials Laboratory
Research & Technology Divison
Wright-Patterson AFB

Dayton, OH 45433

1 Attn: AFML,
Technical Library

1l Attn: AFML/LLD,
Dr. T. M. F. Ronald

Commander
U.S. Army Watervliet Arsenal
Watervliet, NY 12189

Commander

U.S. Army Edgewood Arsenal
Attn: Dr. E, Metcalfe
Edgewood, MD 21005



Commander
U.S. Army Materials & Mechanics
Research Center

Watertown, MA 02172
1 Attn: Technical Info Division
1 Attn: AMXMR-E,
Dr. E. S. Wright
1 Attn: AMXMR-TX
1 Attn: AMXMR-ED,
Mr. P. Riffin
1 Attn: AMXMR-ED,
Mr. K. Abbott
Commander

U.S. Army Redstone Arsenal
Attn: Technical Info Division
Huntsville, AL 35809

Commander
Technical Library, Bldg 313
Aberdeen Proving Ground, MD 21005

Commander
U.S. Army Rock Island Arsenal
Rock island, IL 61201

1 Attn: Technical Info Division
1 Attn: SWEER-ST,
Mr. Mayer
ACT Project Director
1 Attn: SARRI-LS-C,
Mr. Weidner
Commander

Naval Air Development Center

Attn: Mr. Forrest Williams-MAN
Aero Materials-Department
Johnsville, Warminster, PA 18974

34

Commandant
U.S. Naval Weapons Laboratory
Dahlgren, VA 22448

Commander
U.S. Naval Engineering
Experimental Station
Attn: Materials Laboratory,
WCTRL-2
Annapolis, MD 21402

Commander

U.S. Naval Ordnance Test Station
Attn: Code 5557

China Lake, CA 93557

Commander
U.S. Army Research Oifice
Attn: Dr. H. Davis
Chief, Met & Cer Division
Box CM, Duke Station
Durham, NC 27706

Commander
U.S. Army Lake City Army
Ammunition Plant

Independence, MO 64056
1 Attn: SARLC-ATD
2 Attn: SARLC-ATD-TS,

Mr. Elmer Finney

Director

Ballistic Research Laboratory
Aberdeen Proving Ground, MD 21005
1 Attn: Dr. Robert Eichelberger
Technical Director

3 Attn: AMXBR-IB,

A. Baran,

ACT Coordinator

U.S. Atomic Energy Commission
Document Library
Germantown, MD 21403



Metals & Cermics Information Center Frankford Arsenal - Continued:
Battelle Memorial Institute
505 King Avenue 1 Attn: MDE/220-1
Columbus, OH 43201 Mr. Jacobs
Director i Attn: PDM-E/64-4
U.S. Army Air Mobility Research & N. Stowell
Development Laboratory
Ames Research Center 1 Attn: PDM-E/64-4
] Attn: Mr. Paul Yaggy Mr. Schwartz

Moffet Field, CA 94035
1 Attn: MDC-A/219-2

Defense Documentation Center (12) W. Gadomski
Cameron Station
Alexandria, VA 22314 1 Attn: MDC/219-2

1 Attn: MDS/220-2

Frankford Arsenal:
3 Attn: MDS-5/220-2

1 Attn: AOA-M/107-B
1 Attn: MDA/220-3

1 Attn: TD/107-i
1 Attn: MDA-A/220-3
1 Attn: MD/220-1
1 Attn: MT/211-2
1 Attn: QAA-R/235-3
1 Attn: PA/107-2
1 Attn: GC/28-1
3 Attn: TSP-L/51-2
1 - Circulation copy
1 - Reference copy

1 - Record copy

1 Attn: PD/64-4
Mr. George White

1 Attn: PDM/64-4

1 Attn: PDM-E/64-4

1 )
. _ - Printing & Reproduction Division
o 1 Attn: PDM-A/64-~2 TEANKROLD ARRENAL
1 e 1 Attn: PDM-E/64-4 Date Printed: 10 DEC 1975
! Project File

~ 35




